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THE NATURE OF NIGHT-BLUE STAINING OF RAT MAST CELLS*
SIDNEY N. KLAUS, M.D. AND R. K. WINKELMANN, M.D.
CHANGES FOLLOWING RELEASE OF
TISSUE AMINES
A selective Staining procedure for the mast-cell
granules of the rat, mouse and hamster With the
use of night blue has recently been described (1).
To investigate the nature of this affinity, with its
intriguing species-limited character, and to find
whether any relationship exists between it and the
well-recognized amine content of the mast cells,
histologic studies of rat tissue were carried out
after the administration of five amine-releasing
drugs.
MATERIALS AND METHODS
In order to correlate the histologic findings with
previously reported biochemical assays of rat skin,
the procedure for administration of drugs closely
followed that outlined by Parratt and West (2).
Male white rats weighing 100 to 200 gm. were used.
All drugs were injected intraperitoneally. Speci-
mens of ventral abdominal skin and lip were taken
at specified times and biopsies were performed. The
specimens were fixed in 10 per cent formalin, and
stained with both toluidine blue and night blue.
Early in the study, slight variations in the staining
characteristics of the mast cells were noted in sec-
tions from different animals treated with the same
drug. A greater consistency was achieved by
increasing the time in which the tissue was
differentiated in alcohol from 1 minute, as
originally described, to 2 minutes.
RESULTS
With the use of night blue, mast-cell granules in
normal rat tissue stain a deep blue against a light
pink background, which makes their identification
a simple matter. No significant difference in the
staining characteristics was noted between the
two sites chosen for study. No variations in the
usual metachromatic reaction of the mast-cell
granules were observed in any of the control sec-
tions stained with toluidine blue.
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Reser pine—Four days after a single intraperi-
toneal injection of this drug, in doses of 10 mg. per
kilogram of body weight, specimens were taken for
biopsy study. The sections showed slight degranu-
lation of the mast cells with some decoloration of
the blue-staining mast-cell granules. When this
dose was repeated four times at daily intervals, and
specimens were taken 2 days after the last injection,
the histologic findings were similar.
Compound 48/80.—Doses of 1 mg. per kilogram
of body weight were followed in 6 hours by a second
injection of 2 mg. per kilogram of weight. Biopsy
studies 4 days later showed moderate degranulation
and minimal irregular decoloration of the mast
cells.
TABLE I
Relative changes in 5-hydroxytryptamine and
histamine content of rat skin after injection
of amine-releasing drugs
Drug
Decreases in Tissue
5-Ilydroxytryp-
tam me Histamine
Reserpine
Compound 48/80
Protamine sulfate
Polymyxin B
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?
+
+
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+++
Polymyxin B—Specimens for biopsy study taken
4 days after single intraperitoneal injections of
2.5 mg. per kilogram of body weight of this drug
showed slight decoloration of the mast-cell granules
without degranulation. No so-called ghost cells
were seen in the sections stained with toluidine blue
as reported by Parratt and West.
Protamine Sulfate—Four days after single intra-
peritoneal injections of 2 ml. of a 1:2000 solution,
sections stained with night blue revealed a slight
to moderate degranulation of mast cells. Again, an
irregular decoloration of the mast-cell granules
was observed.
Histamine.—Intraperitoneal injections of 2 ml.
of 1:10,000 solution of histamine in 4 days showed
moderate degranulation of the mast cells without
evidence of decoloration. Biopsy specimens re-
moved 15 minutes after the production of a skin
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FIG. 1. Mast cell in rat-lip tissue stained with night blue showing degranulation and peripheral
decoloration of the granules 15 minutes after an intradermal injection of histamine (X1500).
wheal by intradermal injection of 1:10,000 hista-
mine solution showed degranulation and peripheral
decoloration of the mast-cell granules (figure 1).
COMMENT
The known physiologic action of the drugs used
in this study on the amines of rat tissue is sum-
marized in the table. It will be remembered that
although mast cells in the rat have been found to
contain both 5-hydroxytryptamine and histamine,
these substances also reside elsewhere in the tis-
sues. In fact, with reference to 5-hydroxytrypta-
mine, it has been suggested that only a small
portion of this substance in the skin is associated
with the mast cells (2).
As can be seen from the reported results, it is
impossible to correlate the minimal changes in the
night blue staining reaction produced by reserpine,
compound 48/80, polymyxio B and protamioe
sulfate with the shifts in the levels of amioes in the
tissues as produced by these same drugs.
The exact nature of the affinity between night
blue and mast-cell granules of the rat, mouse and
hamster remains unknown, although recent histo-
chemical studies have suggested that it is related
to the granules' sulfated mucopolysaccharide con-
tent rather than to binding with serotonin or hista-
mine (3).
5IJMMAEY
The nature of the night-blue staining reaction of
mast cells in the rat has been investigated through
the use of drugs having a known physiologic actioo
on the amines in rat tissue. Although some irregular
changes in the mast-cell staining reaction were
noted, no correlation with the previously reported
concentrations of amine in the tissue could be made.
It is concluded that the affinity between night blue
and mast-cell granules is not related to the amine
contained in the granules.
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